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WHAT IS CLAIMED IS: 



1 . An electrostatic discharge (ESD) protection circuit, suitable for use on the I/O 
pad, the ESD protection circuitVomprising: 

a silicon controlled rectifie^^ (SCR)/6irdyiit, which comprises a first connection 



ski; 



terminal, a second connection termini 
connection terminal and the second coniw 
I/O pad and a ground voltage, so as to dr 
an anti-latch-up circuit, which c< 
connection terminal, and a sixth conni 



id a tl/ird connection terminal, wherein the first 
ctio/i termiaai are respectively connected to the 
rostatic charges; and 
prrses a l;Ourth connection terminal, a fifth 
al, respectively coupled to a voltage 
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source, the ground voltage, and the third connection\emiinal of the SCR circuit, where- 
by an anti-latch-up signal is sent from the sixth connection terminal, so that the SCR cir- 
cuit is not unexpectedly activated, causing latch-up of the BSD protection circuit. 
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2. Th\ESD protection circuit of claim 1, fiarther comprising: 
a first diSde, having a first input end and a second input end, respectively con- 
nected to the grounc^oltage and the I/O pad; and 

a second diode, Imving a first input end and a second input end, respectively con- 
nected to the VO pad and ^oltage source. 

3. The ESD protection circuit of claim 1, wherein the SCR circuit comprises: 
a P-type substrate; 

an N well, formed in the p-typ\substrate; 

a first P+ doped region, formed in^e P-type substrate and coupled to the ground 
voltage; 

a first N+ doped region, formed in the P^pe substrate, adjacent to the first P+ 
doped region, and coupled to the ground voltage; 
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\ second N+ doped region, formed between the P-type substrate and the N well, 
adjacent t\ the first N+ doped region, and coupled to the sixth connection terminal of the 
anti-latch-upVcircuit; 

a second P+ doped region, formed in the N well, adjacent to the second N+ do- 
ped region, and coupled to the I/O pad; and 

a third N+ ^ped region, formed in the N well, adjacent to the second P+ doped 
region, and coupled toithe voltage source. 

4. The ESD protW:tion circuit of claim 3, wherein the anti-latch-up circuit com- 
prises: \ 

a capacitor, having a^rst contact end and a second contact end, respectively 
coupled to the second N+ doped\egion and the ground voltage; and 

a resistor, having a first end Imd a second end, respectively coupled to the voltage 
source and the second N+ doped regic^, 

5. The ESD protection circuit of claim 3, wherein the anti-latch-up circuit com- 
prises: 

a PMOS transistor, having a gate electrode, a source region coupled to the volt- 
age source, and a drain region coupled to the second N+ doped region; 

a resistor, having a first end and a second end, respectively coupled to the gate 
electrode of the PMOS transistor and the ground voltage; and 

a capacitor, having a first contact end and a second contact end, respectively 
coupled to the voltage source and the gate electrode of the PMOS transistor. 

6. The ESD protection circuit of claim 1, wherein the SCR circuit comprises a 
low-voltage triggering SCR (LVTSCR) circuit, which comprises: 

a P-type substrate; 
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an N well, formed in the p-type substrate; 

a first P-i- doped region, formed in the P-type substrate and coupled to the ground 
voltage; 

a first N4- doped region, formed in the P-type substrate, adjacent to the first P+ 
doped region, and coupled to the ground voltage; 

a second Nh- doped region, formed between the P-type substrate and the N well, 
adjacent to the first NH- doped region, and coupled to the sixth connection terminal of the 
anti-latch-up circuit, wherein an additional NMOS transistor with a source/drain region 
and a gate is formed between the first N+ doped region and the second N+ doped region; 

a second P+ doped region, formed in the N well, adjacent to the second N+ do- 
ped region, and coupled to the I/O pad; and 

a third N+ doped region, formed in the N well, adjacent to the second P+ doped 
region, and coupled to the voltage source. 

7. The ESD protection circuit of claim 6, wherein the anti-latch-up circuit com- 
prises: 

a PMOS transistor, having a gate electrode, a source region coupled to the volt- 
age source, and a drain region coupled to the second N+ doped region; 

a resistor, having a first end and a second end, respectively coupled to the gate 
electrode of the PMOS transistor and the ground voltage; and 

a capacitor, having a first contact end and a second contact end, respectively 
coupled to the voltage source and the gate electrode of the PMOS transistor, 

wherein the gate electrode of the additional NMOS transistor of the LVTSCR 
circuit is also coupled to the gate electrode of the PMOS transistor. 

8. The ESD protection circuit of claim 1, wherein the SCR circuit comprises: 
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a P-type substrate; 

an N well, formed in the p-type substrate; 

a first P+ doped region, formed in the P-type substrate and coupled to the ground 
voltage; 

a first N+ doped region, formed in the P-type substrate, adjacent to the first P+ 
doped region, and coupled to the ground voltage; 

a second P+ doped region, formed between the P-type substrate and the N well, 
adjacent to the first N+ doped region, and coupled to the sixth connection terminal of the 
anti-latch-up circuit; 

a third P+ doped region, formed in the N well, adjacent to the second P+ doped 
region, and coupled to the I/O pad; and 

a second Nh- doped region, formed in the N well, adjacent to the third P+ doped 
region, and coupled to the I/O pad. 

9. The ESD protection circuit of claim 8, wherein the anti-latch-up circuit com- 
prises: 

a capacitor, having a first contact end and a second contact end, respectively 
coupled to the voltage source and the second P+ doped region; and 

a resistor, having a first end and a second end, respectively coupled to the second 
P+ doped region and the ground voltage. 

10. The ESD protection circuit of claim 8, wherein the anti-latch-up circuit com- 
prises: 

an NMOS transistor, having a gate electrode, a source region coupled to the 
ground voltage, and a drain region coupled to the second P+ doped region; 
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a capacitor, having a first contact end and a second contact end, respectively 
coupled to the gate electrode of the PMOS transistor and the ground voltage; and 

a resistor, having a first end and a second end, respectively coupled to the voltage 
source and the gate electrode of the PMOS transistor. 
5 11. The BSD protection circuit of claim 1, wherein the SCR circuit comprises a 

p-type low-voltage triggering SCR (LVTSCR) circuit, which comprises: 
a P-type substrate; 

an N well, formed in the p-type substrate; 

a first P+ doped region, formed in the P-type substrate and coupled to the ground 
10 voltage; 

a first N+ doped region, formed in the P-type substrate, adjacent to the first P+ 
doped region, and coupled to the ground voltage; 

a second P+ doped region, formed between the P-type substrate and the N well, 
'"4 adjacent to the first N+ doped region, and coupled to the sixth connection terminal of the 

1 5 anti-latch-up circuit; 

a third P+ doped region, formed in the N well, adjacent to the second P+ doped 
region, and coupled to the I/O pad, wherein an additional PMOS transistor with a 
source/drain region and a gate electrode of the p-type LVTSCR circuit is formed be- 
tween the second P+ doped region and the third P+ doped region; and 
20 a second N-i- doped region, formed in the N well, adjacent to the third P+ doped 

region, and coupled to the I/O pad. 

12. The ESD protection circuit of claim 11, wherein the anti-latch-up circuit 
comprises: 



ill 

P 
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an NMOS transistor, having a gate electrode, a source region coupled to the 
ground voltage, and a drain region coupled to the second P+ doped region; 

a capacitor, having a first contact end and a second contact end, respectively 
coupled to the gate electrode of the NMOS transistor and the ground voltage; and 

a resistor, having a first end and a second end, respectively coupled to the voltage 
source and the gate electrode of the NMOS transistor, 

wherein the gate electrode of the additional PMOS transistor of the p-type 
LVTSCR circuit is also coupled to the gate electrode of the NMOS transistor. 
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